Z.k=scale(k)
thresholdZ.k=-2.5
In a next step, further analysis was performed as signed network analysis with a soft threshold (power ß) based on scale-free topology criteria. We tested different ß-values by following r-function.
The following R-code was used:
powers=c(1:20)
sft=pickSoftThreshold(datExpr,powerVector=powers, networkType = "unsigned")
Calculation of SFT:
!"# = (log !" , log ) > 0.9
If the correlation between the logarithm of connectivity (KN) and frequency of connectivity (freq KN ) achieved values above 0.9, we assume that SFT criteria are adhered. The calculated power was implemented in the WGCNA analysis. In addition, dynamic tree cutting was used as described by
Peter Langfelder 14 with a deep split of two.
Characterising of Expression Modules
Given modules as presented in Figure 3B and 4B with a significant positive correlation to each module eigengene were used for further validation. Additionally, another parameter was used for validation: The "intramodule connectivity (kME)". kME ranked all genes in a module by its "importance" (connectivity) and was correlated to DWI parameters ( Figure 3C , 4C).
The following R-code was used: datKME=signedKME(datExpr, ME)
In a next step, gene set enrichment analysis investigated pathway functions and biological background of each expression module. Permutation based gene set enrichment analysis (GSEA) was performed for correlated module to find specifically enriched biological functions and related pathways 2 . Preranked GSEA were performed with 1000 permutations. P-values were calculated by familywise error rate (FWER) which is a robust method for multiples testing 3 . The Molecular Signatures Database version 5.0 was used including pathways gene sets (C2) (http://www.broadinstitute.org/gsea) as input databases for this analysis. GSEA plots were visualised by limma R-package (barcodeplot function).
All genesets (C2 all) were tested without pre-analytic sorting out specific genesets ( Figure 3D and 4E).
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